di men sion (d&m nCfchfo noun 
Abbr. dim, 

1 . A measure of spatial extent, especially width, height, or length. 

2. Often dimensions . Extent or magnitude; scope: a problem of alarming dimensions. 

3. Aspect; element: "He's a good newsman, and he has that extra dimension" (William S. Paley). 

4. Mathematics, a. One of the least number of independent coordinates required to specify uniquely a point in space or in space and time. b. 
The range of such a coordinate. 

5. Physics. A physical property, such as mass, length, time, or a combination thereof, regarded as a fundamental measure or as one of a set of 
fundamental measures of a physical quantity: Velocity has the dimensions of length divided by time. 

verb, transitive 

dl-men-sloned, di men sion ing, di men sions 

1 . To cut or shape to specified dimensions. 

2. To mark with specified dimensions. 

The American Heritage® Dictionary of the English Language, Third Edition copyright © 1 992 by 
Houghton Mifflin Company. Electronic version licensed from INSO Corporation; further 
reproduction and distribution restricted in accordance with the Copyright Law of the United 
States. All rights reserved. 




proximate (or CkCJt Eton CO) a djective 

1. Closely related in space, time, or order^gjjneajjpee synonyms at close. 

2. » Approximate.—, 
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METHOD OF MANUFACTURING 
SEMICONDUCTOR DEVICES HAVING 
SOLDER BUMPS WITH REDUCED CRACKS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This is a divisional application of application Ser. No. 
09/167,529, filed Oct. 1, 1998, which is hereby incorporated 
by reference in its entirety for ail purposes. 

BACKGROUND OF THE INVENTION 

1. Field ci the Invention 

The present invention relates to a semiconductor device 
and a manufacturing method thereof 

2, Description of Related Art 

With the rapid advent of portable devices such as mobile 
phones and IC cards in recent years, and the resulting seed 
for thinner, lighter, more compact ream-sealed semiconduc- 
tor devices to be mounted in those devices, a great number 
of means to fulfill such need have been proposed in the prior 
an. In one such instance, a method for mounting a resin - 
sealed semiconductor device 101 at an external substrate 
102 such as a printed circuit board, as illustrated in FIG. 31, 
is proposed. 

In the resin-seaied semiconductor device 101 that 
achieves this mounting state, a mold portion 104 constituted 
by sealing a semiconductor chip is provided at a front 
surface of a substrate 103 constituted of an epoxy resin, 
ceramic or the like and solder balls 105 to function as solder 
bumps are bonded in advance at specific connecting areas at 
a rear surface of the substrate 103. Then, the semiconductor 
device 101 in this state is placed on the external substrate 
102 and the entire assembly is placed in an atmosphere at a 
temperature ranging approximately from 220 centigrade to 
240 centigrade. Thus, the solder balls 105 are at least 
partially melted so that the semiconductor device 101 can be 
mounted at the external substrate 102. Through this mount- 
ing method, electrical characteristics with a low capacity and 
low inductance are achieved 

To describe the structure of the re sin-sealed semiconduc- 
tor device 101 that achieves this mounting state in more 
detail, in reference to FIG. 32, a metal partem 105 formed 




the external substrate 102 at which the serxncpRfluctor device 
101 is mounted, which causes the semicofiguctcr device 101 
to be stretched and to contract, as illustrated in FIG. 33, 
causing cracks 110 and 111 to be formed at a solder ball 105, 

5 which, in turn, leads to degradation of the electrical char- 
acteristics and eventually to disconnection as these cracks 
110 and 111 grow to link with each other. 

In an examination of the positions at which the cracks 110 
and 111 are formed, their patterns and their directions, 

10 conducted by the inventors of the present invention, cracks 
were found to form near the metal pattern 106 to extend in 
parallel to the metal pattern 106 in most instances. The 
inventors of the present invention conducted a similar 
experiment after essentially modifying the shape of the 

25 metal pattern connecting area which is bonded with the 
solder ball, and a great improvement was observed 

SUMMARY OF THE INVENTION 

A first object of the present invention, which has been 
20 completed by addressing the problem of the semiconductor 
devices and the manufacturing method thereof in the prior 
art, is to provide a new and improved semiconductor device 
with which it is possible to reduce the number of cracks that 
are formed compared to the prior an and even when they are 
25 formed, they are formed and extend in a direction in which 
disconnection does not readily occur. 

A second object of the present invention is io provide a 
method for manufacturing such a semiconductor device. 

In order to achieve the first object of the present invention, 
in a nrst aspect of the present invention, a semiconductor 
device is provided with a substrate having a semiconductor 
chip at a front surface thereof and a conductor partem 
formed at a rear surface of the substrate, i.e., at the mounting 
surface, with the conductor pattern covered with an insulat- 
ing film except at specific connecting areas and solder 
bumps bonded to me connecting areas, which is character- 
ized in that the area of the conductor pattern outside the 
connecting areas covered by the insulating film inclines 
toward the substrate, is provided. 

An examination conducted by the inventors of the present 
invention verified that with the area of the conductor pattern 
such as a metal pattern covered with ihc insulating film 
outside the connecting areas made to incline toward the 



33 



35 . 



40 



at a rear surface of the substrate 103 is covered with an ^ substrate, the rate of cracking is reduced and that even when 

insulating film 10? constituted of, for instance, asolder a crack is formed, it extends almost along the inclination, 

resist, except at a specific connecting area 106a, the con- i.e., in a diagonal direction. These results are assumed to be 

necting area 106a is set so that ii lies flush with a front attributable to the stress a! the solder bumps such as solder 

surface of the insulating film 107 and a surface of the balls occurring in a diagonal direction and being dispersed, 

connecting area 106a is fiat. A solder ball 105 is bonded to 5C . caused by the difference between the coefficients of thermal 

the connecting area 106a " expansion described earlier. Thus, with the rate of cracking 

When mounting the semiconductor device 101 at the reduced, degradation in the electrical characteristics can be 

external substrate 102, the solder ball 105 is aligned at a prevented, and fuithetrcore, even when a crack occurs, it 

specific electrode portion 109 formed between insulating extends in & diagonal direction and, consequently, discon- 

layers 108 and 108 and then the entire assembly is placed in 55 nections are greatly reduced too, 

a specific heated atmosphere in this state. In the semiconductor device achieving the advantages 
However, the following problem manifests with the semi- described above, ihc area of the conductor pattern covered 
conductor device 101 in the prior art structured as described by the insulating film outside the connecting areas can be 
above in a reliability test which is performed after it is formed so that it becomes gradually thinner, as well as 
mounted at the external substrate 102. Namely, during the «o inclining toward the substrate. Furthermore, the portions of 
reliability test in which the semiconductor device is exposed the rear surface of the substrate that correspond io the 
to an atmosphere at room temperature or within the range of connecting areas may be distended toward the solder bumps, 
-65 centigrade to 150 centigrade, an electrical disconnection wish the insulating film that conforms to the distended shape, 
sometimes occurs at the solder balls 105. This is considered In addition, in order to achieve the object described 
to be caused by the difference between the coefficients of « above, in a second aspect of the present invention, a semi- 
thermal expansion of the semiconductor device 101 const!- conductor device is provided with a substrate having a 
rated of the substrate 103 and the mold portion 104 and of semiconductor chip at a front surface thereof and a conduc- 
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which is used to achieve connection with 
external substrate, is effectively 
prevented form becoming electrically 
disconnected. 



20 Claims, 33 Drawing figures 
Exemplary Claim Number: 1 
JMumber of Drawing Sheets: 13 
BRIEF SUMMARY: 

(1) BACKGROUND OF THE INVENTION 

(2) 1. Field of the Invention 



(3) The present invention relates to a 
semiconductor device and a 
manufacturing method thereof. 



an 




(4) 



Description of Related Art 



(5) With the rapid advent of portable 
devices such as mobile phones and IC 
cards in recent years, and the resulting 
need for thinner, lighter, more 

compact resin-sealed semiconductor devices 

to be mounted in those devices, a 

great number of means to fulfill such need 

have been proposed in the prior art. 

In one such instance, a method for mounting 

a resin-sealed semiconductor device 

101 at an external substrate 102 such as a 

printed circuit board, as 

illustrated in FIG. 31, is proposed. 

(6) In the resin-sealed semiconductor 
device 101 that achieves this mounting 
state, a mold portion 104 constituted by 
sealing a semiconductor chip is 
provided at a front surface of a substrate 
103 constituted of an epoxy resin, 
ceramic or the like and solder balls 105 to 
function as solder bumps are bonded 

in advance at specific connecting areas at a 

rear surface of the substrate 103. 

Then, the semiconductor device 101 in this 

state is placed on the external 

substrate 102 and the entire assembly is 

placed in an atmosphere at a 

temperature ranging approximate 




(7) To describe the structure of the 
resin-sealed semiconductor device 101 
that achieves this mounting state in more 
detail, in reference to FIG. 32, a 
metal pattern 106 formed at a rear surface 
of the substrate 103 is covered with 
an insulating film 107 constituted of, for 
instance, asolder resist, except at 
a specific connecting area 106a, the 



omitted in the figures showing subsequent 
embodiments, too. 



is forn 




(']) The semiconductor device 1 ha 
structure in which a metal pattern 

4 constituting a conductor pattern 
at a rear surface of the substrate 
3 and a front surface of the metal 
is covered with an insulating film 

5 except for the connecting area 4a 
solder ball 6, which constitutes a 
solder bump, is bonded at the conne 
area 4a. It is to be noted that th 
planar shape of the connecting area 
ci rcular . 



area other than the connecting 
'in the metal pattern 4 of the 

inductor device 1, i.e., the area | 

ired with the insulating film 5, | 

inclines toward the substrate 3, and | 
furthermore, the thickness of the metal 
pattern 4 is gradually reduced toward the 

outside. In addition, the rear | 
surface of the substrate 3 is formed to lie 
along the shape of the metal 

pattern 4. In other words, the portion that 1 

corresponds to the connecting area 

4a is formed in a shape constituting a § 

three-dimensional convex curve toward 

the solder ball 6. j 

(6) The semiconductor device 1 in the | 
first embodiment, which is structured 1 
as described above is mounted at the 
external substrate 2 in a manner identical | 
to that employed in the prior art described 
earlier, by aligning the solder | 
ball 6 at a specific electrode portion 13 
formed between insulating layers 11 

and 12 that are formed at a front surface of it 

the external substrate 2 and by 1 

placing the whole assembly in a specific 1 
heated atmosphere to mount the 
semiconductor device through connection at 

the solder ball 6. | 

(7) Even when the semiconductor device 1 | 
in the first embodiment is placed in I 
an atmosphere in which the temperature j| 
changes drastically during a reliability I 
test conducted after it is mounted at the | 
external substrate 2 and the 

difference between the coefficients of | 

thermal expansion at the semiconductor | 

device 1 and the external substrate 2 causes If 

a force in the horizontal i 

direction due to stretching, contraction and j§ 

the like to be applied to the | 

semiconductor device 1 as indicated with the I 

reciprocal arrows A in FIG. 2, | 

resulting in stress applied to the solder | 

ball 6 connecting the semiconductor j| 

device 1 and the external substrate 2, the | 

stress is applied along the inclined | 

portion of the metal pattern 4 as indicated § 

by the reciprocal arrows B in FIG. i 
2. Moreover, the stress is applied radially! 

over the entire circumference, and § 
therefore, is dispersed. 
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is mounted at an external substrate 2 such |r 
as a wiring bo*rd, and in order to || 
facilitate the" explanation, the illustration | 
of a molded semiconductor chip i 
mounted on a substrate 3 in the 1 
semiconductor device 1 is omitted. It is to 1 
•be I 



pted that an illustration of a molded 
semiconductor chip on the substrate is 
omitted in the figures showing subsequ? 
embodiments, too. I 



(4) The semiconductor device 1 has a basic 
structure in which a metal pattern 

4 constituting a conductor pattern is formed 
at a rear surface of the substrate 

3 and a front surface of the metal pattern 4 
is covered with an insulating film 

5 except for the connecting area 4a. The 
solder ball 6, which constitutes a 



solder bump, is bonded at the connecting 
area 4a. It is to be noted that the 
planar shape of the connecting area 4a is 
circular. 

(5) The area other than the connecting 
area 4a in the metal pattern 4 of the 
semiconductor device 1, i.e., the area 
covered with the insulating film 5, 
inclines toward the substrate 3, and 
furthermore, the thickness of the metal 
pattern 4 is gradually reduced toward the 
outside. In addition, the rear 

surface of the substrate 3 is formed to lie 
along the shape of the metal 

pattern 4. In other words, the portion that 

corresponds to the connecting area 

4a is formed in a shape constituting a 

three-dimensional convex curve toward 

the solder ball 6. 

(6) The semiconductor device 1 in the 
first embodiment, which is structured 
as described above is mounted at the 
external substrate 2 in a manner identical 
to that employed in the prior art described 
earlier, by aligning the solder 

ball 6 at a specific electrode* portion 13 

formed between insulating layers 11 

and 12 that are formed at a front surface of | 

the external substrate 2 and by 

placing the whole assembly in a specific 

heated atmosphere to mount the 

semiconductor device through connection at 

the goldgr ball 6. 

(7) Even when the semiconductor device 1 
in the first embodiment is placed in 

an atmosphere in which the temperature 
changes drastically during a reliability 
test conducted after it is mounted at the 
external substrate 2 and the 
difference between the coefficients of 
thermal expansion at the semiconductor 
device 1 and the external substrate 2 causes j 
a force in the horizontal 

direction due to stretching, contraction and; 
the like to be applied to the 
semiconductor device 1 as indicated with the \ 

FIG. 2 f 
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(10) Next, as illustrated in FIG. 5, a 
ceramic plate 15 having an empty 
portion 15a over the area corresponding to 
the connecting area 4a is placed at 

a specific position. Then, pressure is 
applied to the entire rear surface of 
*the substrate 3 in the direction indicated 
by the arrows in the figure. This 
causes the crushed metal pattern 4 to en&er 
-a gap "d" formed by the thickness KJ 
of the metal pattern 4 between the substrate 
3 and the ceramic plate 15. In 
addition, since no force is applied th 
empty portion 15a formed at fche JTj 
ceramic plate 15 in corresp^rcfa i^Unto th, 
connecting area 4a, only thief [ay >b[ 
other than the area at the /sTlbfeVrate 
corresponding to the empty) po^tion/1 5a 
is compressed. 

(11) Consequently, a structure in which 
the area other than the connecting 
area 4a in the metal pattern 4, i.e., the 
area covered with the insulating film 

5 constituted of the ceramic 15 is made to 

incline toward the substrate 3 and 

the thickness of the metal pattern 4 is 

gradually reduced toward the outside, 

as illustrated in FIG. 6, is achieved. In 

addition, the rear surface of the 

substrate 3 achieves a shape that conforms 

to the shape of the metal pattern 4. 

After this, a semiconductor chip is mounted 

at a front surface of the substrate 

3 and then is molded with resin or the like. 

The semiconducto r device 1 

illustrated in 



FIG. 1 is then completed by 
bonding a solder ball 6 to the 
connecting area 4a through a method in the 
known art. Thus, the semiconductor 
device 1 in the first embodiment can 1 
manufactured with a hiqh deqree of 
efficiency. j 



-> cjh L 37^3 

(12) Next, the semiconductor device in a 
second embodiment is explained. As 
the state achieved by mounting the 
semiconductor device at ^the external 
substrate 2 in FIG. 7 clearly illustrates, 
the members constituting the basic 
structure at a rear surface of a substrate 

22 of the semiconductor device 21 in 
the second embodiment are identical to those I 
in the semiconductor device 1 in \ 
the first embodiment, with a metal pattern 

23 constituting a conductor pattern 

formed at a rear surface of the substrate 22 

and an insulating film 24 covering 

a front surface of the metal pattern 23 

except for a connecting area 23a. The 

planar shape of the connecting area 23a is 

circular. 

(13) A staged portion 23b is formed in the 
area between the connecting area 

23a and the area covered with the insulating 
film 24 in the metal pattern 23 at 
the semiconductor device 21, and the staged 
portion 23b is formed in a tapered 



omitted in T the ^ figures showing subs i*| 
embodiments, too. 




y 



5> 6>ii*> t ly^zi 

(5) The area other than the connecting 
area 4a in the metal pattern 4 of the 
semiconductor device 1, i.e., the area 
covered with the insulating film 5, 
inclines toward the substrate 3, and 
furthermore, the thickness of the metal 
pattern 4 is gradually reduced toward the 
outside. In addition, the rear 

surface of the substrate 3 is formed to lie 

along the shape of the metal 

pattern 4. In other words, the portion that 

corresponds to the connecting area 

4a is formed in a shape constituting a 

three-dimensional convex curve toward 

the solder ball 6. 

(6) The semiconductor device 1 in the 
first embodiment, which is structured 
as described above is mounted at the 
external substrate 2 in a manner identical 
to that employed in the prior art described 
earlier, by aligning the solder 

ball 6 at a specific electrode portion 13 . 

formed between insulating layers 11 

and 12 that are formed at a front surface of 

the external substrate 2 and by 

placing the whole assembly in a specific 

heated atmosphere to mount the 

semiconductor device through connection at 

the solder ball 6. 



(7) Even when the semiconductor device 1 || 
in the first embodiment is placed in || 
an atmosphere in which the temperature || 
changes drastically during a reliability 
test conducted after it is mounted at the || 
external substrate 2 and the |ji 
difference between the coefficients of 
thermal expansion at the semiconductor || 
device 1 and the external substrate 2 causes $| 
a force in the horizontal || 
direction due to stretching, contraction and || 
the like to be applied to the §| 
semiconductor device 1 as indicated with the || 
reciprocal arrows A in FIG. 2, 1 
resulting in stress applied to the solder || 
ball 6 connecting the semiconductor 
device 1 and the external substrate 2, the || 
stress is applied along the inclined 
portion of the metal pattern 4 as indicated >|| 
by the reciprocal arrows B in FIG. J< 
2. Moreover, the stress is applied radially || 
over the entire circumference, and jfl 
therefore, is dispersed. |i 
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the cente r or 1^ 
•the center of the pad p. sub. 2 are held (to 
X, Y) . This is because the pad 
constructing portions 13 are in parallel 
with each other and the openings 15 
are in parallel with each other, the centers : 
of the pads p.sub.l and p. sub. 2 
are shifted by only the equal amount in the j 
same direction due to the influence 
by the positional deviation. 

(29) Therefore, all of the pad 
constructing portions 13 of the electric 
lines 

are formed in parallel with each other and 
all of the openings 15 which are 
superimposed over the pad constructing 
portions so as to cross same are also 
formed in parallel with each other, so that j 
the above operation and effect are 
obtained. 

(30) In the embodiment in FIGS. 8 (and 9), j 
an example in which the pad 

constructing portions 13 are formed in the 

front edge portions of the electric 

lines 12 and thus as extensions thereof to 

form the pads P has been shown. It 

is also possible, according to the teachings 

herein, to enable the films 

openings to expose, in addition to the front; 
edge portions of the electric 
lines 12, other portions of the substrate 
member's electric lines through the 
insulating film without requiring any 
additional modifications to the film. 
That is, the pads can also be formed from 
the electric lines themselves so long 
as the area which is required for effective 
connection can be assured. In this 
situation, since the electric line itself is j 
extended from the pad portion to a 
thinner line, allowance is thus provided for: 
the positional deviation of the 
desired opening. It is, therefore, 
sufficient to only give the foregoing 
allowance (2d) to the opening of the 
insulating film which is superimposed over 
such electric lines oriented in the pattern \ 
of arrays shown therein. 



Although the shapes of the pad 
contacting portions of the electric lines 
and the openings of the insulating film are 
not particularly limited, 
rectanqular shapes are desirable 



(32) According to the invention, by making § 
the direction in which there is an | 
allowance of the pad constructing | 
(contacting) portion different from the | 
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METHOD OF MAKING SUBSTRATE 
MEMBER HAVING ELECTRICAL LINES 
AND APERTURED INSULATING FILM 

The epplication it a continuation of application Set No. * 
03/075*067, fled Jus* 10, 1993, abandoned, which is a 
divisional of application Ser. No. 07/859,750 filed on Mas: 
30, 1992, now U.S. Pal 5,252,781. 

TECHNICAL FIELD JO 

Hie invention relates to. substrate members (e.g., circuit 
boards) including electric lines at part thereof and to a 
method of manufacturing such a substrate member. More 
particularly, the invention relates to a substrate member and 13 
method of making same wherein pads formed in conjunction 
with said lines and having predetermined areas in a prede- 
termined positional relation are utilized while permitting a 
relative positional deviation between such pads {also 
referred to as pad constructing portions) of the electric lines ^ 
and respective openings within an insulating fiJm also used 
89 part of the substrate member, the Sim functioning to cover 
selected portions of the line(s). 

DESCRIPTION 25 

In a substrate member (eg., printed circuit board) includ- 
ing electric lines, such electric (e.g., copper) lines are 
provided on a dielectric (&g., fiberglass reinforced epoxy 
resin) substrate and an electrically insulating film may be 
provided on the substrate so as to cover the electric lines or 
portions thereof, lb electrical ly connect the electric lines on 
the substrate to other circuits or components, openings may 
be formed in the insulating film in order to expose parts of 
the electric lines, such exposed line portions also being 
defined as "pads** (or pad constructing portions). 

It is required that such pads be of specified area (large 
enough) in order to assure the reliability of the electrical 
connection. Particularly, in a small substrate such as a 
substrate having electric lines used to support (be coupled ^ 
to) a semiconductor chip or the like (such exposed areas 
being extremely small), the exposed areas of the pad ma at be 
precisely defined. Moreover, in a fiip-chip type of structure 
(wherein the pads on the substrate and the pads on the 
serrJcanductDT chip typically used in such members are 45 
connected by a metal (eg., solder) hall, not only are both of 
the paired pads electrically connected but alto the semicon- 
ductor chip is physically positioned onto the substrate hav- 
ing such electric pads/lines, such that the area of the pad is 
also important in terms of providing sufficient strength for ^ 
the final structure. 

In the situation where a position of an opening formed in 
an insulating film is offset from an electric line pad con- 
structing portion provided* e.g,» at a front edge of an electric 
line, the resulting exposure area of die electric line pad may 55 
be too small, such that the reliabilities of any electrical 
connection and attaching strength may be severely dimin- 
ished: 

Because a process to form an electric line onto the 
substrate and to precisely orient the insulating film onto (he. 60 
substrate so as to precisely form an opening relative to each 
line/pad must be sequentially executed (e»g., the lines are 
formed on the dielectric substrate first, following which the 
film is positioned thereover), a possibility exists thai the 
positional deviation between the Hne/pad constructing per- 45 
ton and the respective film opening as mentioned above 
may be extremely high. 




Even if the r^tiroal^evlatian i 8 of a degree such that 
Lg gt of pje jjnc/pga Kmstrucdng portion is covered by 
the fostSarirjg aim, the problem of the aforementioned poor 
reliabilities still exists. That is, even in the case where part 
of the pad constructing portion lies within the film opening, 
the portion of the insulaiive film over the electric line may 
also function as a connecting pad, together with the pad 
constructing portion. Therefore, the combined pad area 
fluctuates due to the above positional deviation . 

FIGS. 1&-13 are provided to beuer illustrate the above. In 
FIG. 10, for example, the underlying circuit line 1 terminates 
in a circular contacting portion (pad) 2 of a predetenriined 
diameter smaller than the respective opening 4 in the dielec- 
tric film O) located thereover. Should the opening be shifted 
slightly, as in FIG. 11, a relatively large substrate surface 
area under the opening remains e^sed Tma is further seen 
for a positional change as depicted in FIG. 12. Tb prevent the 
above, a relatively large, annular pad may be provided (FIG. 
13) in combination with a smaller diameter film opening 4. 
Using such parameters, film positioning deviations (no 
greater than dimension A) are compensated for to assure that 
a suitable pad area will always remain exposed This neces- 
sitates, however, the defined provision of large pad sites, 
further reducing the chance for high density site arrays 
highly desired in today's inrorrnation handling systems 
(computer) environments to which the present invention is 
particularly suited. 

To solve the foregoing and related problems, an improved 
method of making a substrate member has been developed. 
It is believed thai such a method, and the substrate member 
resulting therefrom, will constitute a significant advance- 
ment in the art* 
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DISCLOSURB OF 1KB INVENTION 

It is an object of the invention to provide a substrate 
member having electric lines in which even when a prede- 
termined positional deviation of an opening formed in the 
member's insulating film relative to a pad constructing 
portion of the member's electric linela) occurs, such devia- 
tion is acceptable and a pad of a predetermined area can be 
assured 

It is another object of the invention to provide a 
of making a substrate member having electric lines, wherein 
a plurality of pads are formed onto a substrate (&&, at the 
end of electric lines), such that even when a positional 
deviation of the openings in the member's insulation film 
occurs, as mentioned above, the relative positioning relation 
between the pads is held relatively constant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of a substrate 
member including electric Kaes according to an emrxxiimcnt 
of the invention. 

FIG. 2 is a plan view of the substrate member including 
electric lines according to an embodiment of the invention, 

FIG, 3 is a plan view of a substrate including electric lines 
according to another embodiment of the invention. 

FIG. 4 is a representative diagram Custntting a size of an 
electric line according to the invention. 

FIG. 5 is a representative diagram illustrating a size of 
opening of an insulating film according to the invention. 

FIG. 6 is a representative diagram illustrating an arrange- 
ment of pads according to one embodiment of the invention. 




jEAST Browser - L20: (1) 12 and (mask : | US 5818697 | Tag: S | Doc: 1/1 | "Full" 1/6 (Total images 6) 



wmmm 



US -PAT -NO: 

DOCUMENT - I DENT I F I ER : 



5818697 

US 5818697 A 



TITLE: Flexible thin film 

ball grid array containing solder 

mask 



KWIC 



Application Filing Date - AD. (1) 

19970321 



Detailed Description Text - DETX (12) 

The solder mask material should p^vide 
for a permanent solder mask and 
include photosensitive acrylate and 
methacrylate type solder miask materials, 
and epoxy based solder masks. The solder 
mask material can be liquid or a dry 
film. When liquid, it can be sprayed or 
screened onto the carrier. An example 
of a suitable solder mask is Vacrel 8120 
available from DuPont. Vacrel 8120 is 
a photoimageable dry film of about 2 mils 
thick and is an acrylate based system 
from polyol acrylate monomers, benzyphenone, 
ethyl-4-dimethylamino benzoate, 
N-methyl-2-pyrrolidone and methylene 
chloride. Other available suitable solder 
masks are ASM DF, also known as Laminar 
L-8404; PSR-4000, ASM UV curing epoxy, 
Grace CM 2001 (version 3302); and Hysol 
SR8200. ASM DF is a photoimageable, 
epoxy based dry film of about 2 mils thick. 
It contains an epoxy resin; 
propylene glycol methyl ether acetate; 
filler and an organic antimony salt. 
PSR-4000 is a liquid photoimageable solder 
from an epoxy based system 
containing diethylene glycol monoethyl 
acetate. Grace CM 2001 (version 3202) 
is a liquid acrylic ester system which 
includes an epoxy resin, ethylene glycol 
monobutyl ether acetate, an acrylated 
oligomer, a photoinitiate r and curing 
agent. Hysol SR8200 is 



a flat matte 
photoimageable solder rr-a^k frc-re an e 
resin and ethylene glycol monobutyl 
acetate. ASM UV curing epoxv i 
similar to ASM DF el 



pt that it is in 
liquid form containing more diluent. 
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